Hazards of colonic
Biofermentation
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+ 1/5 has Clostridium botulinum !!!
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Prolific Bacteroides fragilis biofilm completely covers ‘.
the mucosal surface and enters crypts in a CD patient ~,
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’ Bacteroides fragilis (Bfra Probe) yvellow (Cy3)
Eubacterium rectale group (Erec Probe) red (Cy3)
Other bacteria (Eub338) green (HF1TC)
Percent of patients with 10° CD uc Sic IBS Contr.
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and prevent access to the mucosa

mucus, array in outer regions

Leukocytes migrate in
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The mucus completely separates mucosa from feces in distal colon of mice
similar to the situation in man



Phasco Cy3
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The separation of bacteria in the proximal colon of mice is selective,
EREC enters crypts, Bacteroides has no confact with colonic wall



Short rods of
Bacteroides,
Enterobacteriaceae,

| tridium difficile,
Veillonella groups
have no contact with
the colonic wall



Only m thas figure

Phasco and EREC are
stained with Cy3 and .
appear yellow . 4

Composition of the interlaced layer

EREC
Lab
Bif,
Phasco
Lach

Lach 1s red (Cy5)



Mucus simulation 1n vitro

Two layers of cellulose
Native mix of fecal bacteria covered with a LB-

agarose gel of variable

viscosity
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Examples of mobility *



Bacterial velocity through gels of cllfferent VISCOSIty v
is species specific. Small coccoid rods of the Bactermdes %
group have the hlgl‘st veloci y |n’ gels wlth Io”ﬁ\hwscoémyh
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0.2% Agarose



Long rod of Eubacterium
rectale group (EREC, red)
have the highest velocity
_in gels with high viscosity

e

0.5% Agarose
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0. 7'% agaros,e (arrows) ‘f‘- 4

| 1 i
note absence of bacteria below membrane and a gap between bacteria
and membrane indicating a lack of bacterial movement across gel

layer (double headed arrows)
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Concentrations of agarose

& Bacteroides (Bac 303)
© Eubacterium rectale Clostridium coccoides group (EREC)

The viscosity-dependent changes in the concentrations
of bacteria moving across LB-agarose after 20 hours of anaerobic growth.







« Distal colon of mice mono-associated with Enferobacter cloacae
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Proximal colon of mice mono-associated with Enferobacter cloacae
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oeevid*Dacteria -
iOms of 0,6%. -
The movements of long rods (EREC) across the m@els ¢an be observed
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Bacteroides

CroOSssces
mucus

The same microscopic field in shows
leukocytes (large blue nuclei) migrating

in mucus and hindering Bacteroides
movement towards mucosa, normally

only single leukocytes are present in mucus
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Tolerance Inflammatory
INTESTINAL HEALTH Response

o Enteral
: Pathogens

normal
Flora
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E. coli
Bacteroides
Clostridium difficile
Enterococci



The healthy mucosa is protected from conkt with
potentially harmful bacteria like Bacteroides, |
bacteriaceae, Enterococcr and Clostridium difi

o lmpenetrable hlghly viscous mucus barrier.

lymicrobial infection that
Us barnier with
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Hygiene hypothesis



4
i
Indien, Mini Auberginen, “
Suidafrika, Mini Zucchini,
Peru, Mini Spargel griin oder
Kenia, Kaiserschoten
KI.1, 100 g = 1.00, je 200-g-Packung



Soaps and emulsifying substances make our environment clean.
They may however have the same effect on the mucus of man
as DSS on the mucus of mouse.




Factors atfecting mucus barrier

Detergents:

Bacterial virulence:

Glutens as natural emulsifiers need bacteria
to be pathogenetic

Smoking

Bile acids are normally fully resorbed in ilenm
but lead to diarrhea if arrive in large intestine
Defensins, Antibodies draining

Probiotics, Prebiotics,

Oligonucleotids Nucleinacidsderivates
Inflammatory response

NOD 2 Mutation
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Possible ways to remodel the mucus barrier

Selective control of mucus secretion and dehydration

(analoga of cortisol)

Induction of a higher differentiation of epithelial cells, which leads
to switch from mainly secretary to adsorptive function

(analoga of anti TNF suppressing apoptosis, MTX, Azathioprin?)
Suppression of adherent bacterial biofiims

(effects of 5-ASA)

Reduction of the burden of detergents and emulsifiers in our foods
(Colestyramin, Ursofalk)

Eradication of occasional pathogens comprising mucus barrier
like Entero-adhesive E.coli, Fusobaterium nucleatum, Serpulina
(antibiotics, probiotics?)

Simulation of innate immunity

(GM CSF, Interferon, probiotics?)

Regulation of CNS {(Amitriptylin) and local neuronal control {Imodium)



Do single isotopes/composition within nuclear plant determine its work?
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Can the composition of bacteria inside bioreactor help us to understand it?



» Structure-functional compartment
analysis of colonic microbiota
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Colonic bacteria in the healthy wild-type mouse are diffusely distributed and

have similar high concentrations at the center of feces and in the “germinal”
zone.

Bacteria are suppressed in a 28 week-old mouse with [L-10 deficiency,
especially at the center of feces. The germinal zone is not involved.
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* Protection
*Purging

* Decontamination
* Restocking



 Protection

« Mucus thickening,
 Flatulence,
« colic
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* Purging
* (destructuring of the habitual bacterial
groups)






e Decontamination

« (Hybridization silence or supression of
habitual bacterial groups)



absolute hybridization scilencg
Bac




Hybridization scilence Bac 303 (Bacteroides)




IBD












www.charite.de/arbmkl

Uptodate.com -\
Spatial organisazation of intestinal %:u
microbiota K234

A




ﬁ i’:oig,'miiu'uhicliz Erkr;nkuruglm =

Q \_H,: | ' http ffwaewi charite.defarbmkly

w4y 15~ #8 Polymikrobielle Erkrank... % £ | Lenovo — Notebooks, Lapt..

Enghish www.chante defarbmkl Arbeiten aus der Medizinischen Klinik der Chartte

Molekulargenetisches Labor fiir polymikrobielle Infektionen und bakterielle Biofilme

Publikationen

Dam Galle HNO Lt Prisentationen
Projekte
N ciches

Zusaizliche Informationen

Ubersichts- booegental _
B Veteringr Patientenseite
Arbeiten PR
A i
CED
Die arztliche Tatigkeit am Krankenbett, im Labor, Lehre, Forschung, Gesellschaft und Kultur lasst sich nicht Darmkrebs
in den engen Rahmen emer wissenschaftbchen Publkation unterbringen. So geht eine Fille an wertvollem e
Material verloren. Die vorfiegende Homepage soll nach und nach Beitriige zugdnglich machen, die wegen Tonsillitis
threr Gribe oder Form nicht publiziert worden sind. A Swidsinskd Vaginose
| infekti
Schiaganfall
; Hp Gastritis
Informationen : NET/Karzinoid
Patientenseite
Rheuma

8 e E IIJTF‘H gesndert E Presentationen f‘ Pehymikrobielle Erkr... Microzoft PowerPor.,.

B e %




